II. ELIMINATION :OF DUPLICATIONS IN MATERIAL COSTS

Material costs and gross value of products.—The gross value of the manu-
factured output of the 210,959 industrial establishments in 1929 was in excess of
$70,000,000,000 (Table 10). This sum covered payments by the manufacturers .
for salaries, wages, materials and containers, and fuel and purchased -electric
energy, with nearly $17, 000 000,000 left after deducting the sum of the
above items from the gross value. Out of this remainder must come numerous
expenses, such as those for rent, shop and office supplies, taxes, interest, and in
some cases, advertising, as well as reserve funds and manufacturing profits. The
returns to the Census are not such as to give any indication of the size of these
individual items.!

No indication of the amount of investment in plant and equipment can be
gained from the manufacturers’ returns, except such as might be suggested by

the volume of production. At recent censuses no inquiry concerning capital . .

investment has been:carried on the schedules. Although such interest charges
as may be required to meet obligations for plant extensions, new machinery, etec.,
are included in the miscellAneois group of expenditures, arrived at by deduection,
their amounts are not reported separately by the manufacturers.

The large item of approximately $17,000,000,000 is composed, therefore, of
such a multitude of payments to the various contributors to the manufacturing
processes that it is not very useful for purposes of cost analysis. In part, the
sum is a return on capital invested. On the other hand, that portion which goes
for taxes may be translated quite directly into wage and salary budgets for
public offices and for other governmental projects. Another increment destined
for the purchase of shop and office supplies is closely related to the cost of the
larger body of materials which enter directly into the products of industry and
which are included in the ‘‘materials and containers’’ item in Table 9.

! Annual income returns made by manufacturing corporations to the Bureau of Internal Revenue show
profits or losses for the year. All manufacturing and nonmanufacturing operations of the companies are
covered by the income statements. Of the manufacturing corporations (incorporated concerns accounted
for 92.1: pericent of the gross-value of output. of manufacturm in.1920) which submitted corporate income
statements to the Treasury covering the year 1929, 55,488 reported combined “statutory net iricome” of
$5,216,016,000, while 36,742 corporations having no net income reported a total defieit of $810,243,000. For
turther details, see Statistice of Income for 1929, Bureau of Internal Revenue,
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Figures showing the distribution of the gross value of products among the
various component items for 1929 and for 1899 follow:

TABLE 9.—Di1strIBUTION OF Gross VALUE oF MANUFACTURED PRODUCTS
Among Five ComeponNENnT ITmMs: 1929 anp 1899

1929 1899
Per cent Per

Amount of gross Amount of grc:sr.lst

value value
Gross value of produets, total..ccooceenuan $70, 434, 863, 000 100.0 || $11, 408, 927, 000 100.0
Salaries 1. .o ccewecmcmaccommcram e mm i mm e mmmene 4,195, 501, 000 6.0 380, 771, 000 3.3
Wages. -wn.- 11, 620, 973, 000 16.5 2,008, 361, 000 17.6

Materials and containers oo cvamma- -| 36, 683, 414, 000 52,1 6, 368, 712, 000 55,
Fuel and purchased energy...-..-.- - 1, 866, 166, 000 2.6 207, 140, 000 1.8
Other expenses, interest, and profits 2. ... 18, 068, 809, 000 - 22.8 2, 441, 943, 000 21.4

1 Data for employeecs of central-administrative offices are included in the figures both for 1929 and for 1899.
The salaries of such employees as reported for 1929 amount to $600,437,000 and exceed salary figures gublished
in other reports of the Census by that amount. The figures are generally omitted from the published totals
because in many cases the salaries paid to central-administrative employees who serve establishments
classified in a number of industries can not be accurately apportioned among the several industries.

1 The addition of $600,437,000 to the ‘“‘salaries’ figure, as explained in note 1, reduces “other expenses,
interest, and profits” by a like amount.

The above method of distributing the items, while commonly resorted to, may
be quite misleading. It does not disclose the real comparative importance of
the several factors which malke up the value of produets, because both the gross
value itself and the cost of materials and containers are exaggerated on account
of the use of the products of some manufacturing plants as materials in others.
The cost item for materials and containers comprises both the cost of certain
raw materials and that of semimanufactures, which latter, in turn, includes the
cost of the raw materials entering into the semimanufactures, as well as the other
costs which went into their production. To compare the size of this group of
costs with the other relatively clear-cut, unduplicated items for salaries, wages,
and other expenses conveys an inaccurate idea of the respective sizes of the several
shares. Differences in the percentages of the five items as between the two years
will not be commented upon. until later in the report, when the duplications of
value will have been eliminated and a more nearly accurate basis of comparison
established.
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20 MATERIALS USED IN MANUFACTURES, 1929

Tasre 11.—PER CeNT DisTrIBUTION OF GROSS VALUE OF MANUFACTURED
Propucrs AMoNG CoMpoNENT ITEMS, BY INDUSTRY GROUPS: 1929

[In dividinz thy gross valus of produets info the cost of raw materials and the cost of semimanufactures,
both divisor and dividend were rounded to the nearest million dollary. The sums of the percentages
for som3 of the groups do not, therefore, equal exactly 100. See Table 10]

MATERIALS
AND CON-
TAINERS
Raw 1«;331 Other
vglg)siyt Sala mate- | p pur- | S
. e - |wr : 0~ Denses,
INDUSTRY GROUP prod- | ries |'Vages ‘;{E}f mes- cléfze%?d interest,
uets’ im tie tri and
-4 | semi- 1€ | profits
ported man- ||SRErEY,
Serl- | fac- ‘
man- | treg
ufac-
tures
All roups. c v comeicrmmemecee e nn 100.0 || 16,0 16.5| 20.6| 315 2.6 22.8
Food and kindred products. . . oeeoroomeimoaemaas 100.0 2.6 7.5 51,2 | 19.3 1.3 18.1
T.e:tiles and their products...cococcmeceamaaaan 100.0 4.4 187 | 20.6| 33.3 1.3 21.6
Forest productS-cocvcoaee-- 100.0 6.0 26.2 82| 349 1.0 23.7
Paper and allied products... 100. 0 50| 15.2 16.9 | 36.6 4.3 22.1
Printing, publishing, and allied industries. ... ... 100. 0 15,81 20,1 49| 18.4 0.8 39,9
Chemicals and allied produets..coec.ooooooomeooo. 5.4 9.4 2.8} 27.9 2.6 32,8
Products of petroleum and coal.. 2.4 6.3 52.0 6.8 L1 215
Rubber produetSa e aemue o ooe e 50| 186 18.9 | 31.2 1.8 24.7
Leather and its manufactures_ - ......coeoeoeooo- 4.4 18.9| 18.0| 40.7 0.7 17.3
Stone, clay, and glass produetS cee e eoeoeaccaaaan- 6.9 27.7 14.1 9.8 10.1 3.7
Iron and steel and their products, not including

MACHINerY - o e e cmrm e e e 100.0 4.3 19.8 10.6 | 37.0 6.5 22.2
Nonferrous metals and their products. ... 100.0 40| 12,3) 23.0| 43.8 1.8 15.1
Machinery, not including transportation equip-

2 Tc) 11 USSR 100. 0 80| 23.2 0.8 859 1.6 30.6
Transportation equipment, air, land, and water..| 100.0 31| 156 0.1| 60.0 0.9 20, 4
Railroad repair shopS. - oo ommmcanceceamacn 100. 0 6.4 L2 e 40.7 2.5 0.2
Miscellaneous iInduStries - o covoveeecocrcnecunaca- 100.0 69| 146 16.5| 22.5 0.7 38.8

1 Basis figure for ““ All groups’’ includes salaries paid to central-administrative-office employees; that for
each of the 16 groups below does not. See footnotes to Table 9.

The gross value of manufactures exceeds by a considerable margin the amount
of wealth created by the manufacturing processes. In the first place, as already
pointed out, the gross includes a large amount of duplication due to the use of
the products of some establishments as materials by others, and in the second
place, it includes the cost of the raw materials derived from farms, mines, and
other natural sources of basic materials. To manufacturing industries should
be credited only the share of the gross value which is represented by the sum of
salaries, wages, and other expenses and profits, an amount referred to in Census
reports as ‘“value added by manufacture.” This value is calculated by sub-
tracting the cost of materials, containers for products, fuel, and purchased electric
energy from the gross value of produets. It amounted in 1929 to $31,885,284,000,
or 45.3 per cent of the gross value of products; in 1899 to $4,831,075,000, or 42.4
per cent of the gross. Value added by manufacture is a figure which contains
very little, if any, duplication of value. It measures approximately the contri-
bution of the factory processes to the value of manufactured commodities. This
figure falls short of the final, unduplicated sales value of the finished goods by
an amount equal to the cost of the raw materials which enter into the goods.

It is highly desirable to know the value, at f. 0. b. factory prices, of those
manufactured products, and those only, which are made for sale to ultimate
consumers. This figure for industry as a whole should equal the value of the
raw materials and imported semimanufactures consumed, plus the value added
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by the processes of manufacture. Neither of the two values just considered,
namely, gross value and value added by manufacture, represents the desired
amount, the first being too large and the second too small.

Indirectness of manufacture.—If each manufacturing plant in the country
consumed only raw materials and turned out only products ready for ultimate con-
sumption, the figures for the combined output of all plants would give the amount
desired (net value). Manufacture, under this hypothetical condition, would con-~
sist simply in adding value to given raw materials within a single establishment,
and the report made for such an establishment would cover only the value of
products made for sale to ultimate consumers. Data for such a hypothetical
organization of industry are shown in Figure 2, using figures for the year 1929.

In few industries, however, is the route from the raw-material to the final-
product state so direct. Manufacturers tend to specialize, many considering it
more profitable to produce one or at most a few kinds of materials or parts on a
masgs-production basis to be sold to other producers as semimanufactures than to
carry the items through to their finished form. In the manufacture of an auto-
mobile, for example, one plant may produce wheels, another the engine, a third
the body, etc., the processes carried on in the final plant consisting largely in the
assembly of component parts furnished by a number of specialized establish-

VALUE ADDED PRODUCTS
BY MANUFACTURE

AR ES
83‘6, 5,000,000

MATERIALS

WAGES
$11,621,000,000

T R LT T T T T ey NET VALUE
$47,243,000,000

OTHER
EXPENSES
AND- PROFITS
$18,669,000,000

RAW MATERIALS
AND IMPORTS
$15,828,000,000

FIGURE 2.—~NET VALUE AND COMPONENT ITEMS, BASED ON AN ASSUMED RAW-MATERIAL-TO-FINISHED-
PRODUCT ORGANIZATION FOR EACH PLANT: 1929

ments. (In many cases, especially in the motor-vehicle industry, all these plants
may be under the same ownership.) Examples of this indirectness of modern
manufacture are available in practically all industries.? We speak of this wide
distribution of processes among many plants, but we have no conclusive measure
of its extent. It would seem that one of the bases for determining its amount
would be the change shown from census to census in the volume of semimanufac-
tured materials consumed relative to total production.

The tendency to separate the stages of manufacture, which results in the mate-
rials passing from one establishment to another until the production cycle is
finally completed, is counteracted to some extent by an opposing trend. The
development in some industries of series of semiautomatic machines, thus tele-

1 The choice between buying or manufacturing certain required items constitutes a major problem for
every industrialist able to finance a vertical organization of his concern or to accomplish the same purpose
by amerger. To control all the processes from the raw-material stage to final assembly theoretically insures
the manufacturer against many uncertainties and delays resulting from conditions beyond his immediate
control. In general, coordination of industrial processes is best attained by complete vertical organization
of an enterprise. Some manufacturers who have adopted the plan, however, have decided against it after
discovering that it is most profitable in the long run to concentrate their efforts on a few processes, requiring
the other manufacturers who furnish materials and parts to share the hazards of the business cycle and other
vicissitudes of the market.
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scoping processes heretofore separately performed, tends to concentra.te the man-
ufacture of a given product in fewer plants.

The passage of a material from the plant where it first enters in a raw state
successively through other plants in each of which certain operations are performed
upon it and further value added may- be illustrated by a s1mp11ﬁed hypothetical
series of stages in manufa.cture of wool into clothing.

PLANT NO. 1 (MEAT-PACKING PLANT)

Process: Wool pulling.

Cost of pelts purchased . oo oo $1, 000
Value added by manufacture_ . ____ .. 300
Value of pulled wool produced (sold to plant No. 2) .- ___________ 1,300

PLANT NO. 2 (WOOLEN MILL)

Progesses: Scouring, sorting, blending, picking, cﬁ.rding, combing, spin-
ning, and weaving.

Cost of pulled wool purchased . - o .. 81, 300
Value added by manufacture ... .. _____________ 1, 200
Value of cloth produced (sold to plant No. 8) oo ___ 2, 500

PLANT NO. 3 (MEN’S-CLOTHING I"ACTORY)

Processes: Cubtmg and stitching.

Cost of cloth purehased - - - - oo ooo oo $2, 500
Value added by manufacture. .. _________ 2, 200
Value of garments produced. ... _._ 4, 700
SUMMARY
Gross value of products of plants No. 1, 2, and 8. .. _______. $8, 500
Cost of materials: ‘ .
1. Raw (Pelts) oo oo oo oo e 31, 000
2. Semimanufactured (pulled wool and cloth) - - ..o .. 3, 800
Value added by ManUFACHIIE - - oo oo $3, 700
Net value of products (gross value less cost of semimanufactured ma-
BT Al ) o o e 84, 700
Per cent of duplication in gross value. . e u o e oo 44. 7

These three stages required to convert a sheep pelt into a firiished garment, while
typical, are not universally followed. Wool pulling is rarely done except in pullery
departments of meat-packing plants and none of the processes assigned in the
table to woolen mills would be likely to be performed by the packers. On the
other hand, the grouping of processes shown for woolen mills may be modified
considerably. TFor example: Scouring, sorting, blending, and picking may be
done in a specialized establishment, and the wool may then be sold to the woolen
mill, which may complete the manufacture of it into cloth. Or the wool may be
carried only through the spinning stage, to be sold thereafter as yarn to woolen
mills engaged solely in weaving. Clothing shops would perform none of the
processes required to produce finished cloth, their functions being limited to cut-
ting and stitehing. Those of the large clothing manufacturers who spin and
weave their own cloth conduct those processes in specialized woolen mills for
which separate returns covering mill operations are made to the Bureau of the
Census.

The number of different 1ndus{;r1es required for the complete processing of a
given manufactured product varies from a single one, as in the fabrication of some
of the simpler clay products, to half a dozen or more. The conversion of copper
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ingots into automobile parts is a type of production which is broken up into many
stages and which consequently results in a great amount of duplication in
reported value of output. . To illustrate: Copper ingots made in the copper smelt-
. ing and refining industry are sold to copper-rolling mills, which roll them into rods.
The rods are sold to copper-wire mills, which draw them into wire. Wire made
by these mills is sold to establishments in the ‘‘Electrical machinery, apparatus,
and supplies” industry, which use it in the manufacture of ignition apparatus for
internal-combustion engines. These establishments sell the ignition apparatus
to. manufacturers of automobile engines. The engines in turn are sold to auto-
mobile manufacturers, who install them in complete automobiles. The value of
the automobiles, as reported by the automobile manufaeturers, includes, of course,
the value of the engines; similarly, the value of the engines includes the value of
the ignition apparatus; and so on. Thus in the aggregate of the values of prod-
ucts reported by the copper smelters and refiners, the rod mills, the wire mills, the
manufacturers of iginition apparatus, the engine manufacturers, and the auto-
mobile manufacturers, the value of the copper ingots is included six times, of the
rods five times, of the wire four times, of the ignition apparatus three times, and
of the engines twice; and corresponding duplications occur in the aggregate cost
of materials.

This duplication in the aggregaté value of products of all industries appears
also in the value of products reported for a given State, industrial area, county,
or city, its amount depending in each instance upon the extent to which the prod-
ucts of certain establishments become the materials for remanufacture in other
establishments in the same political division or industrial area. There is probably
no city of any industrial importance in which the total value of products reported
for its industries represents the actual value of output ready for ultimate con-
sumption. )

Determination of riet value of products.—The next step is to measuie for all
industries the amount of this duplication of value and to arrive at the aggregate
net value of output. Three general methods of approach are possible:

1. Compute the aggregate value of those products which are completely
manufactured and are therefore ready for ultimate consumption.

2. From the gross value of products deduct the cost of semimanufactures
used as materials in manufacturing establishments. The remainder
is net value.

3. Add to the computed cost of raw materials and fuel consumed the value
added by manufacture (equal to the total of salaries, wages, other
expenses, except materials and fuel, and profits).

The first method is impracticable. To go over the list of thousands of manu-
factured items and to select those which will not become materials for further
manufacture would be extremely laborious, and the results would be of uncertain
value. Consider the many items such as paint, hardware, glass, fabrics, and
chemicals, which, though in a sense finished, are nevertheless used in considerable
quantities as materials for further manufacture. To compute, with any close ap-
proximation of accuracy, the value of those only which are destined for house-
hold and other nonmanufacturing uses would be impossible. )

The second method calls for the summation of the costs of thousands of semi-
manufactured materials consumed by factories, a procedure closely related to the
one described in the preceding paragraph. Many of these rmaterials are specified
on the manufacturers’ returns; many more are not. When it is realized how many
are the component parts, often purchased from numerous vendors, required for
the assembly, for example, of any complex piece of machinery, the magnitude of
such a task is evident. Toillustrate: According to the classification of units which
appears on the engineering releases of one of the large automotive manufacturers,
the number of parts required for the assembly of a eurrent model of a standard

131805—33 4
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sedan automobile is 10,118. The total number of different kinds of parts on this
same car, exclusive of parts purchased from vendors, is 1,993. A second type of
standard sedan made by the same company is composed of 9,368 parts, a third
of 8,926, and a fourth of 7,582. These figures cover parts made by the company
which assembles the finished car, but not those purchased from outside manu-
facturers, such as generators, carburetors, distributors, gages, instruments, locks,
ete. The purchased items, if separately listed, might equal in. Iiur&b’er those
made by the manufacturer of the car. SR

TaBrE 12.—Cost oF MATERIALS AND CONTAINERS, FUEL, AND PURCHASED
Erpcrric Enmray, BY INDUsTRY GROUPS: 1929 .

MATERIALS AND CONTAINERS FUEL AND ENERGY
INDUSTRY GROUP Total
Raw Semimanu- ggi‘léggt&%} Manufac-
factured || Faiad energy tured fuels
All groups, total ._____... $38, 549, 579, 732||$12, 676, 402, 000[$24, 007, 012, 000||$1, 208, 319, 357 3567, 846, 352
Food and kindred products._..| 8,632,282,857|| 5,677, 515,000 2,793,324, 000, 134,218,841 27,224, 952
Textiles and their products._..| 5,103,845, 724il 1, 578, 341, 000 3, 404, 400, 000 109,173, 983| 11,930, 83¢

Forest produets. oo o—oooooan-| 1, 586, 182, 953 236, 598, 000}-. 1,313,779, 000| 31,219,400 4,591,249
Paper and allied produets.....| 1,092,722, 103 223, 178, 000| 787, 848, 000 75,181,224) ° 6,564, 567 .
Printing, publishing, and allied

industries. . oo concaoocene 766,483, 848 | oo 740, 748, 000, 22,147,106 3, 588, 053
Chemicals and allied produets.| 1,970,713, 269 564, 629, 000 1, 306, 647, 000 84,474,662 14, 962, 658
Products of petroleum and coal.| 2, 546,840,103 | 1,895, 209, 000 248,316,000 1 204, 764,176 108, 461, 352
Rubber productS..oeeve .- 578, 677, 681, 210, 234, 000 348, 767, 000 19, 067, 788 600, 537
Leather and its manufactures..{ 1,131,941, 963 203, 511, 000 824, 653, 000 13, 181, 407 598, 494
Stone, clay, and glass products.| . 526, 339, 979 206, 145, 000 162, 664, 000]|  138,813,844| 18,716,826
Iron and steel and their prod-

ucts, not including machinery| 3,862,873, 486 047,917,000 2,751,828,000{ 166, 994, 501] 296, 133, 346
Nonferrous metals and their

products . - 2,465, 444,198 576,971,000 1,823, 689, 000| 43,503,460 21,281, 525
Machinery, not including

transportation equipment. .| 2,694, 379,620 49, 508, 000 2, 534, 575, 000) 78,113,499 32, 183,361
Transportation equipment, air,

land, and water..... -| 8,683,148,078 3,781,000 3, 625, 410, 000) 41,153,215 12,803, 903
Railroad repair shops... - 48, 843, 565||eeunnneemcmnonn 517, 160, 000 26, 678,923| 4, 504, 808
Miscellaneous industries...-.... 1, 359, 360, 506 5§12, 780, 000 823, 204, 000 19, 683,338, 3,602,841

1 Includes $38,263,203, cost of crude oil used as fuel.

The third method for eliminating duplication in cost of materials and value of
products entails the segregation of the cost of all raw materials and of imported
semimanufactured materials consumed from that of domestic semimanufactured
materials. It requires that the reported or estimated cost of raw materials and of
imported semimanufactures be determined, industry by industry, and then
deducted from the total cost of materials, in order to arrive at a figure representing
the cost of domestic semimanufactured materials used. The cost of materials
divided in this manner discloses wide differences in materials usage in the 16
industry groups.

Before arranging the data so as to permit the computation of the net value of
output for each of the 16 groups of industries, figures have been brought together
in Table 13 to bring out merely the nature of the materials consumed by the
several groups, regardless of whether they are of domestic or of foreign origin.
The basic statistics for this classification appear in Table 23.
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TasLE 18.—PrEr Cmnt DisTrRIBUTION OF CosT O0F RAW MATERIALS, SEMI-
MANUFACTURED MATERIALS, UNMANUFACTURED FUEL, AND MANUFACTURED
Fuer, BY INDUSTRY Groups: 1929

FUEL AND PUR~

MATERIALS AND CHASED ELECTRIC

CONTAINERS ENERGY
INDUSTRY GROUP Total Coal,
Semi~ || Ratural | Manu-
Raw | manu- | %8S 8nd| fac-
factured|| Pur-_ | tured

chased | fuels
energy

Per cent || Per cent | Per cent | Per cent |Per cenl
All groups, total ..o cmaemaaa 100. 0 32.9 62.3 3.4 1.5

Food and kindred proAuets ..o o ocemmmccccamcaceeaan 100.0 65.8 32.4 1.8 0.3
Textiles and their produets. oo eececccccceaeaee 100.0 30.9 66.7 2.1 0.2
Forest produets. ... - 100.0 14.9 82.8 2.0 0.3
Paper and paper productS. o oceooommmcmmocmmomeee- 100.0 20.4 72.1 6.9 0.6
Printing, publishing, and allied industries.. 100.0 ||owemeeeae 96.6 2.9 0.5
Chemicals and allied products. ......... 100.0- 28.7 66:3 4.3 0.8
Products of petroleum and coal. 100.0 4.4 9.7 1116 4.3
Rubber produects... ... PO '100. 6 36.3 60.3 3.3 0.1
Leather and its manufactures 100.0 25.9 72.9 1.2 0.1
Stone, clay, and glass products iy 100.0 39.2 30.9 26. 4 3.6
Iron and steel and their products, not including ma-

chinery. RN 100.0 16.8 7.2 4.3 .7
Nonferrous metals and their produets... ..o - 100.0 23. 4 74.0 1.8 0.9
Machinery, not including transportation equipment.._.. 100.0 1.8 94.1 2.9 1.2
Transportation equipment, air, land, and water.... 100.0 0.1 98.4 1.1 0.3
Railroad repair ShoDPS-c oo .o eccameeeean 100.0 Jloooeooo 94,3 4.9 0.8
Miscellaneous InduSEries. ... oocecowcecacaaccaaaen 100.0 37.7 60.6 14 0.3

1 ’ghe I[igulres from which this percentage was computed include $38,283,000, representing cost of crude oil
used as fuel.

Two groups, ‘‘Food and kindred products’” and ‘‘Products of petroleum and
coal” lead all others by wide marging in the percentages which the cost of raw
materials forms of the cost of all materials (65.8 per cent and 74.4 per cent, re-
spectively). The question at once arises why these groups of industries consume
greater proportions of raw materials than do other groups of basic industries, such
as “Forest products” and ‘“Stone, clay, and glass products.” The answer in
brief is that comparatively little semimanufactured material, obtained either
from the same or from other industry groups, is required for production in either
the food group or the petroleum group. o

For example: In five industries in the food group—those engaged in the manu-
facture of butter, livestock feed, flour and other grain-mill products, and meat
products, and in the roasting and.grinding of coffee and spice—the raw material
costs averaged about 87 per cent of the total material costs. In these industries
the amount of fabrication required to prepare raw materials for ultimate consumer
use is relatively small. Containers are required, and of course some semimanu-
factured materials, but in general the raw materials which enter a given plant are
themselves processed, but combined to only a slight extent with other materials,
and they then leave the plant approximately ready for distribution to ultimate
consumers. This is the type of fabrication which was often carried on in small
local plants before the advent of modern, centralized, mass production.

The processes employed in manufacture in the ¢ Produects of petroleum and coal”
group are, in general, more complex. They are, however, like those of the food
group, largely analytical; in other words, they consist primarily in breaking down
raw materials into component products, not in assembling them with other
materials.
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“The “Forest products’ group, with only. 14.9 per cent of its material cost

expended for raw commodities offers a striking contrast to the other two groups.
The reason that the cost of its raw materials is so small a percentage of the
total material cost is that the processes required to convert the logs into finisheq
products are divided among two or more industries. The sequence is approxi-
mately as follows: Standing timber is the material from which logs are made
in the first manufacturing process in the ““ Lumber and timber products’’ industry.
The logs as materials then enter the sawmills (in the same industry), where
they are cut into boards. The boards in turn pass to the “Planing-mill prod-
ucts”’ industry for planing,® after which they may be purqhased by furniture
plants and other establishments in the finishing industries for conversion into
furniture, ete. The result is that only in the first stage of manufacture in the
“Lumber and timber products’’ industry is there any raw material consumed;
the logs and boards consumed by the sawmill, the planing mill, and the furniture
plant, having once been reported as products, have become semimanufactures
for consumption in the second and subsequent stages.

+ It will 'be noted that the printing and publishing industries, two groups of
industries in which machinery and transportation equipment are manufactured,
and finally, the group composed of railroad repair shops, consume practically
no raw materials whatever, except unmanufactured fuels. The materials and
component parts required for their production and assembly operations are
first processed in pulp and paper mills, in blast furnaces, in foundries, in textile
mills, ete., before they enter the plants of these four industry groups.

It appears, therefore, that the distribution of the cost of materials among raw
commodities and semimanufactures in any industry group depends upon the
plan of classifieation, but that that plan generally follows the practice of industry
in distributing processes among specialized lines of manufacture. The industries
engaged in the basic analytical processes have comparatively high raw-material
costs; those which carry manufacture through the intermediate and final stages
of production engage in synthesis or assembly, which requires the collection of
semimanufactured materials and parts from numerous other specialized industries.

3 In many cases planing mills are operated in conjunction with sawmills, and these combined mills are
classified in the “ Lumber and timber products’ industry.

s
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FIGURE 3.—GROSS VALUE OF PRODUCTS AND COMPONENT ITEMS FOR 68 RAW-MATERIAL-CONSUM-
ING INDUSTRIES (GROUP A) AND FOR 258 SEMIMANUFACTURED-MATERIAL-CONSUMING INDUSTRIES
(Grour B): 1920



MATERIALS USED IN MANUFACTURES, 1929

o0
[

"AA0[9q STIRYY BY) JO STHTS 9} WO A[IYSYS JPIP S[870] O} ‘WOSBAIL SIY] 104  "SITEN UL Possardxa STe)T [B0PIAIPT] 8] JO ‘pUBS

*[oT) SB DAST [T0 BPTLID JO 9S00 ‘67297 '2ed sapnpuy ;

TI0T[) ]S8BT 9} 0F PASSAIdxa ‘wIns 9y} ST [8303 YL, 1

46 ‘29 ‘79 000 799 'SET 000 '566 ‘287 %0 'S6T ‘g £08 ‘082 ‘8Lt 896 '99€ ‘896 ‘T 8 . SSLSNPUL SNOOUE([SISTIAL
€64 'T61 ‘LY 000 ‘159 ‘93 000 ‘901 ‘181 60€ ‘219 ‘21 ¥89 ‘P0L ‘68 160 ‘983 ‘957 € TTTTTmmmmmmmmm e S30npoId 119y} PUB S[EJOUW SNOLIBJUON
€8 ‘678 ‘21T 000 ‘22191 000 '6%% ‘007 048 '129 ‘€61 886 ‘708 'SP P97 ‘927 'TLL O Arurgorm SUPNUL J0U ‘SJONPOId IOY] PUB [991S PUB TOIT
0€8 %26 ‘€28 000 '286 'L1 000 :260 ‘FLT LL¥ ‘811 ‘Zo1 69T 294 ‘798 115 'LLR 'G66 8 1onpoid S5613 pus ‘A8 ‘9u0lg
9Lp ‘8.9 '39 000 ‘9% ‘28 000 ‘115 ‘862 £89 ‘'0%L ‘9 996 ‘290 ‘62 662 ‘05€ ‘18¥ B " "S2an1oenusul ]I PUE 194183
LI 68 ‘09L 000 ‘892 ‘908 000 ‘677 ‘$68 ‘1 L9% ‘€81 ‘007 ¢ | 898 ‘0ES ‘908 ¥50'999 ‘899 ‘¢ 3 T ~Te02 pU's mms[0138d JO S1OTIPOIT
697 /871 '26 000 ‘892 ‘02 000 ‘89 ‘e8¢ 8L ‘286 ‘ST 126 °9%9 '9¢ 110 ‘708 ‘129 [ S “sjonpoid peyjre mna S[eaImay )
78129 '1¢ 000 ‘#6¢ ‘63 000 ‘628 ‘$0T 017 ‘08¢ ‘71 802 ‘g ‘8¢ 645 ‘806 ‘SEG I sjonpoad teded pus rdsg
620 1608 ‘15 000 ‘529 ‘6 000 ‘208 ‘€7 869 ‘P21 T 258 '660 ‘T8 8LL'FOT 18 ¥ TITTTmemmeme e S100p0d 18330,
685 'LI€ 208 000 981 ‘198 000 ‘893 ‘GLL T 99¢ ‘015 '69 106 ‘089 ‘L9 8¢ 1999 '99L ‘G 48 sjonpold Jiey) pus se[Iixa,
2.9'966 'SPI T | 000 '95E ‘680 ‘T 000 ‘189 ‘285 ‘G 291 ‘686 ‘9L GEL *L19 ‘509 FL1°069 ‘488 ‘8 61 “sjonpoid peipury puw poog
€6L 28096888 | 000 ‘€6 ‘TC6'T$ | 000 '0Fz ‘166 ‘OIS | 006 ‘00T ‘168 | 852 'pL0'628°GE | 288 ‘CR0'08L 81 || 89 e 7 "[8}0] ‘sarxjsnpuy g9
pue ww%wwﬁwaa umuﬂwwmﬂﬂwﬁ G gmaﬁwwﬂﬂ%u sagem §3o0p0Id Jo .wmw? 4n0¥H XWISNANT

+ t hd s -+

‘sesusdxa 39UIQ| -fuIds JO 3500 MBI 30 150D S7en] J0 1500 PUB SAIB[BS angBA S501p M.W .%m

18d00HY) ZWISNAN] A€ ‘SHINISAAN] DNINOSNOD~TVIMELV-MV

[2¢ *d 99s ‘papniour ssprysnpur jo 981 104]

6C61

Yd 89 HO4 SWHL] ININOIWO) ANV SIONa0¥J J0 ENIVA—'PT @19V]J,



29

ELIMINATION OF DUPLICATION IN MATERIAL COSTS

"MOTeq Smayl 9yl Jjo

mns 543 W0} AZYSIS SIOPIP S[BIIOJEUI MBI JO 1500 [2)0] OY} ‘TOSEAI SIYY 104 “SHUT T Passaidxa surel [npIAIPTI ag3 JO “DHESNONY) JS6I80U 813 03 POssddxe ‘mans oy} ST [8303 OU[T, 1

190187 ‘699 000 ‘0%¢ ‘389 000 ‘882 ‘33 ST ‘88102 062 ‘220 ‘899 997 €96 ‘298 ‘T 47 ~ -~ "SBLY)SNPU] SNOJUBI[BISIIN
13141992 0001091 LTS " TTTTTTTTT 182 ‘e81 ‘1€ 121 *906 ‘314 6€8 ‘916 ‘69 ‘1 4 -~sdoys 1yBdal pBOIIEY
£98 ‘018 ‘882 |1 000°017'529 '8 000 ‘182 ¢ 811 196 89 68F ‘095 ‘08T °T 06€ ‘605 ‘4709 o1 T 19)8A PUE ‘puel ‘8 ‘quewdnba arjelI0dsuely,
L O e |y, | oamny BN |G  [lap | T i o pus yefout snoejaoN
& D [ya 4 ‘ D D « 4, . D 7 D —_— 4 a3 P S 0L10JU0N
000999 '96L ‘G 000 '89% '255 116 '587 '698 992 1992 ‘259 'T $66 ‘70 ‘998 ‘9 o2 Arugovur SUIPRPUI 10U ‘Sjonpoid Ipy; pus 1093S puE woIy
000 ‘229 F¥T 000 ‘80 ‘2¢ €61 '21¥ ‘g 816 ‘027 ‘981 610 '28€ 899 4 S sganpoId sse[d pus ‘AB[ ‘eu0ls
R0L‘E8G ‘49 000 ‘208 /8L 892 ‘2804 €29 ‘802 ‘798 9% ‘089 ‘27 ‘1 6 - ~“SeMMJOBJUUELI 3T PUB L0189
$81 961 ‘918 000 ‘291 '8%€ 000 ‘75 ‘013 CL8 'L19 ‘6T 887 1899 ‘292 783 1097 4111 L sjonpoid Ieqqny
F9L'988 95 000 ‘238 ‘1% 000 ‘058 7L %608 196 ‘992 ‘8 £06 /180 ‘62 3 ~[800 pURB WNA[0IAd JO S1ONPAIL
239864 18T T 000 ‘6.0 cmm I 000 ‘120 ‘181 986 *507 ‘28 €08 207 ‘66 £99 ‘009 ‘2818 72 s sjonpoid peif(8 pue S[BOImAYD
918028 /992 ‘1 000°8FL°0%L [T 691 /964 ‘65 282 'S80 ‘881 ‘T 199 ‘66T ‘DL ‘8 4 S 7sousnpur paljje pue ‘Bugsiqnd ‘Suyyurid
95 195 ‘998 000 752 ‘881 | 000 ‘08¢ ‘81T 186 ‘998 ‘49 168 ‘260 ‘€7€ 698 ‘22€ ‘899 ‘T [ —sjonpoid Jaded pue Jdeg
£8R‘0L1 ‘948 000 ‘901 *508 'T 000 ‘98 ‘€15 196 ‘9€9 ‘7€ £99 ‘96€ ‘72T ‘T L1 ‘009 505 ‘¢ 9L s1onp01d 159100
6LL‘78Y ‘88% I 000°STZ ‘850 € 000 ‘820 ‘80% 859 ‘768 ‘99 086 ‘6.6 'G6F ‘L 866 'S¥9 ‘98F ‘9 [44 muonuca 1197} PUB SIIIXIT,
260 ‘€20 '£20 ‘1 000 ‘896 ‘€82 ‘T 000 ‘788 ‘%91 %9 ‘709 ‘78 926 ‘299 ‘S19 QT ‘666 ‘989 ‘g €L $190p01d PAIPUY PUB POOL
£09 ‘20T ‘22 ‘21$ | 000'920°G50°Za$ | 000991 ‘980 ‘2% | 663 ‘690 ‘P96 | 299 G2 ‘988 ‘Z1$ | SOT'SI8POL'0S$ ([ 8%  (TTTTTTTTTToToTTTTTTTooTTTTTTTTor <8303 'SOIISNPUT 857
SoLI}
- $1501d 1 S[BrL S[BILX L3100 sagem syonpoad -snput
pus “sez0ym | -eyex painjosyn | L STEL osey2.nd pug onb Pt 200D XLISNANT
“sasTIedXa 1930 |-IBUITTOS J0.1500) 9)BUL MBI JO 1SOD vaoE 10 3500 PUB S9LIB[ES 10 on[BA SS015) .w.mu.ﬂ...ﬁ

6¢61

) 13d400¥UN) XUISAAN]
g ‘SEIMISOAN] DNINASNO))~IVIHELYA-CHUALOVIANVNINGG 8G7 HO4 SWHI] LNINOIWO))

ANV SI0NA0ug 40 "QIVA—'GT @14V,
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When the 826 industries are divided into two groups according to the percentage
which the cost of raw materials forms of the total cost of materials and containers,
68 industries stand out as the principal consumers of crude materials. They are
the ones in which more than half the total expenditure for materials goes for raw
commodities. In fact, almost 54 per cent of the gross value of output of these
industries is represented by outlays for crude materials consumed, in comparison
with only about 10 per cent for purchased semimanufactures. (See Tables 14 and
15 and Figure 8.) In the remaining 258 industries the cost of semimanufactures,
as a percentage of the value of products, amounts to about 44 per cent, that of
raw materials 4 per cent. The relatively large expenditure for fuels in the raw-
material-consuming industries is noteworthy.

The next step in determining net value is so to combine the cost of raw and
semimanufactured materials consumed as to make possible the calculation of the
net figure.

To the cost of raw materials must be added the cost of imported semimanu-
factures consumed in domestic factories.* The latter may be determined in part
from the returns of certain of the industries, on which imported as well as domestic
semimanufactures are specified, and in part from estimates based upon import
statistics, The cost of old serap materials consumed should also be added to
the raw-material expenditures, but new scrap is treated as a semimanufactured
material (see page 10). The sum of these three items plus the ‘cost of unmanu-
factured fuels is next combined with the value added by manufacture (or, now
that the cost of domestic semimanufacture has been found by deduction, this
item may be subtracted from the gross value of products) (Table 16). The
process of arriving at net value is then complete, except for the deduction of
receipts for contract work to the amount of $471,957,985 from the results for -
two industry groups. This is done because payment for contract work represents
clear duplication of value. (Since the concern doing the work reports the receipts
from contract work as the value of its products and the manufacturer for whom
the work is done adds it to the cost of his materials and is paid for it in receipts
from his production, the amount appears twice in value of products.)

¢ Imported semimanufactures, like raw materials, are in the condition in which they enter for the first
time into manufacturing operauons in this country.
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32 MATERIALS USED IN MANUFACTURES, 1929

The net value was 87 per cent of gross value in 1929; in other words, one-third
of the gross value represented duplication. (See Fig. 4.)

In a strict sense, the term net value as here used does not measure precisely the
cost of raw materials plus the value created in manufacturing establishments.
Fixed capital assets, represented by plant, machinery, and equipment, undergo
more or less wear and tear in the process of manufacture. Some share of the
factory output is-required, therefore, to cover the costs of obsolescence and
depreciation of capital equipment before there can be said t0 be a genuine net
product. Since census data afford no exact knowledge of the amount of the out-
put required for replacement of worn-out capital assets, this item was left out of
consideration in the net-value calculations.

For those purposes which require an estimate for net value added io existing
wealth, rather than one for net value of iransaciions or sales, probably the best
procedure for revising the estimate made in this study would be to deduct the
sum which the Bureau of Internal Revenue permits manufacturing corporations
to charge off for depreciation and depletion. The amount thus allowed was
$2,017,754,000 for the year 1929, which, if deducted from the net-value figure

PRODUCTS

MATERIALS

VALUE ADDED
BY MANUFACTURE

SALARIES
SEMIMANUFACTURES [Bamneny,. |- - - - $3.595,000,000 . __.
$22,720,000,000 W

$70,48 5,000,000

OTHER
EXPENSES
AND PROFITS

$16,669,000,000 eNET vatoe B
RAW MATERIALS 8 547,243,000,000 i
AND {MPORTS

$15,828,000,000

FIGURE 4.—GR053 VALUE OF PrODUCTS, NET VALUE, AND COMPONENT ITEMS: 1929

shown herein, would leave approximately” $45,225,000,000 as the corrected
estimate for 1929.6

The estimated cost of domestic semimanufactures, $22,152,000,000—the princi-
pal duplicated item—measures the volume of transactions among manufacturers
themselves; that is, it represents the amount paid by manufacturers for materials
which had been processed previously by other manufacturers. It is not meant to
imply that all these transactions were made direct from manufacturer to manu-
facturer; in fact, a large though indeterminable share of them was made through
middlemen. On the other hand, these figures do not cover all transactions be-
tween manufacturers, since the cost of machinery and major equipment purchased
by manufacturers for use in their plants is not embraced in the total cost of ma-
terials, containers, etc. In fact, no canvass of such purchases is made as part of
the census of manufactures, although an inventory of certain items of machinery
and equipment is called for from a few industries. The other item for semimanu-

& See"Stitistics of-In¢ome for 1929, Buresu of Internal Revenue, p. 267.
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factures, that for ‘‘manufactured fuels’”” consumed in manufacturing estab-
lishments, is first the product of several industries in the “ Products of petroleum
and coal’’ group.

The original plan for this study called for an itemization of the major items of
semimanufactures consumed in somewhat the way that raw materials are specified
in Table 23. However, since that step is not required in order to arrive at an
estimate for the net value of products, it ‘was-thought best not- to attempt it at
this time. Such an analysis should throw considerable light on the interdepend~
ence of manufacturing industries by further examining the nature of the inter-
change of materials and products between manufacturers and the flow of semi~
manufactured goods from plant to plant and from industry to industry in the
course of manufacture. For example, the $22,152,000,000 which represents the
cost of domestic semimanufactures, if distributed by industries and by commodi-
ties, would give some indication of the extent to which the steel industry is de-
pendent upon a market for semiprocessed steel in the automotive industry and the
plants engaged in shoe manufacture sustain those of the tanning industry. It is.
this industrial interdependence, born of a highly specialized form of organization,
which constitutes one of the principal obstacles to the attainment of stability of
manufacturing operations.

It should be pointed out also that while the net total for all groups is the esti-
mated net value of all finished products, the net items for the respective groups differ
somewhat from the actual values of finished products made therein. To illustrate:
The net value of products of the group “Products of petroleum and coal”’ was
$3,291,000,000 in 1929. Some of this output was sold to manufacturers in other
industry groups who purchased it as ‘“manufactured fuels’”’ and for whom it be-
came a semimanufactured material for further use in manufacture. Also,
fabrics produced by manufacturers in the textile group are purchased by auto-
motive manufacturers in the transportation-equipment group for use in motor-
vehicle assembly. It would have been desirable, but altogether impracticable,.
to estimate the net values of all finished products made in the respective groups.
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36 MATERIALS USED IN MANUFACTURES, 1929

Material costs and net value—Now that the amount of duplication in the
cost of materials has been determined and an estimated net value of products
found, the several components of product value bear a different relation to one
another from that shown in Tables 10 and 11, in which they are proportioned on
the basis of gross value. Inthe former table the figure labeled “Materials and
containers” is not truly that, for in addition to the cost of the raw materials
there is included in the jtem a considerable amount covering labor and other

SALARIES

AND
OTHER EXPENSES, WAGES
INTEREST, AND 33¢%

PROFITS
349

RAW MATERIALS
AND IMPORTS
30 %

FIGURE 5~PER CENT DISTRIBUTION OF ELEMENTS IN NET VALUE OF PRODUCTS: 1929

manufacturing costs. The relationship between the several unduplicated items
of cost and value may be seen in the percentages in Table 18. It should be
pointed out, however, that since the cost of even the raw materials to the manu-
facturer includes a certain amount of labor cost,® the wage and salary item in

8§ For example, the salarjes and wages paid in the mining and quarrying industries in 1929 smountedto
$137,639,000 and $1,001,%90,000, respectively; the amount expended in cash for farm labor (exclusive of house-
work) was $955,420,000. (This figure does not cover compensation to farm owners or operators.)
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manufacturing industries falls short of measuring the actual payment to direct
and indirect labor for a given manufactured product.’

The Bureau of the Census puts forth no claim that its manufactures statistics
provide the basis for precise cost analysis. The values and costs, except detailed
values for many items of product and costs for specified materials, are too broadly
classified to give anything more than general information on manufacturing
incomes and expenditures.

TasLE 18.—Pmr CexT DisTRIBUTION oF NET VALUE OF MANUFACTURED
Propucrs AMonG CoMpONENT ITEMS, BY INDUSTRY GROUPS: 1929

Cost of oth
AW Ma- | (o of er
Net value atr?él?xllsx- of un- pegxses
INDUSTRY GROUP of prod- || Balaries | Wages orted |, IB8BU- interesf
ucts ported | tactured "5SSt
manu- | 918 | profig
factures :
All groups, total. oo coo s 1100.0 28.8 24.4 30.4 2.7 33.7
Food and kindred produets. ... aoocion 100.0 3.3 ‘9.3 63.6 1.4 22.4
Textiles and their products. . 1100.0 6.7 28.2 30.9 1.8 32.4
Forest produets............ 100. 0 9.3 40.3 12.7 1.3 36.4
Paper and allied products. . . 100.0 7.9 2.1 26.7 6.3 35.0
Printing, publishing, and allied industries...._. 1100.0 19.4 24.6 6.1 0.8. 49.0
Chemicals and their products... 100.0 7.5 13.2 30.5 3.1 45.8
Products of petroleum and coal. ..o ... 100.0 2.6 7.0 57.6 8.9 23.9
Rubber products. ... ........ 100.0 7.2 27.0 27.4 2.5 35.9
Leather and its manufactures. - 100. 0 7.5 318 30.4 1.2 29, 2
Stone, clay, and glass products.... 100.0 7.7 3L1 15.7 10.0 35. 5
Iron and steel and their products, not i
machinery. ..o ocoooo e 100.0 7.4 32.9 18.1 4.0 37.7
Nonferrous metals and their product: 100.0 7.2 22.2 41.2 2.2 27.2
Machinery, not including transportation equ:
boT:3 o RS U 100.0 12.6 36.5 12 1.8 48.0
Transportation equipment, air, land, and water. 100.0 7.8 39.2 0.2 1.7 5.2
Railroad repair SHODS. .- v oo mceaaicimans 100.0 10.9 85,2 |iccamaan 3.6 0.3
Miscellaneous industries... 100. 0 8.9 18.9 21.3 0.7 50. 2

1 Basic figure includes amount of receipts for contract work in order that the sum of the percentages
for the several items will equal 100.
2 Total includes salaries of central-administrative-office employees. See footnotes to Tahle 10.

The figures in Table 18 indicate that in 1929 the budget for factory salaries and
wages, exclusive of incomes of proprietors and firm members, was 83.2 per cent,
or one-third of the value of finished manufactured goods. In the 16 groups the
corresponding percentage ranged from 9.6 for “* Produets of petroleum and coal”
to 96.1 for “Railroad repair shops.” In the first of these tiwo groups the cost of

7 In computing the payment for the labor which enters into the value of a given produet, both the *di-
rect’ labor item, represented in general by wages, and the ¢“indirect” item, as measured by salaries, should
be considered. There is no doubt that the work performed in return for wages contributes directly to the
creation of the product. The services rendered in return for salaries are more diverse in nature, Proprie-
tors and firm members may obtain their ineomes as returns on their capital investtuent, in which case they
are not reported as receiving salaries, even though some of their work may be similar in character to that
performed by wage earners. To exclude salaries from the aggregate for labor in its broad sense means that
payments to mill clerks, accountants, stenographers, foremen, and research workers, shall not be added intO/t/Q
the personnel cost of manufacturing the product. -
It is quite probable that in recent years more of the manufadturing functions formerly performed by ‘‘pro-
duetive’’ workers are given over to salaried employees. ¥or example: The work of the planning departa__. =
ment of the large factory, representing a concentration of those duties once performed largely by superin-
tendents, foremen, and factory workers, is likely to be done entirely by salaried workers. Furthermore,
much of the technical research originally conducted, at least in part with the help of shop workers, is
now done by specialized salaried staffs. :
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the raw materials was a larger percentage of the value of output than in any other
group exeept that comprising the food industries. In railroad repair shops, in
which no raw materials are used and for which the value of products reported for
the industries represents, in general, the cost of semimanufactured materials plus
the amounts of salaries and wages paid to shop executives and employees, the
manufaeturing operations are not strictly comparable with those of the other 15
groups of industries.

_ The estimated net value of manufactures for 1929 was equal to 67.1 per cent
of the gross value, as compared with 66.3 per cent for 1904 and 64.7 per cent for
1899 (Table 19). These percentages are not strictly comparable with one another
since the composition of the values of the products for the three years differed
in some minor respects, and it is impossible to eliminate these differences with
the data available. Comparisons of the percentages by groups of industries for
the three census years are further impaired by the differences in the composition
of the groups in 1899 and 1904 and in 1929. For the two earlier years the in-
dustries were classified into 14 groups, for 1929 into 16 groups.

Tapre 19.—Gross VALUE AND NET VALUE oF MANUFACTURED PropUCTS
BY InpUsTrRY GrouUps: 1904 AxNDp 1899

[The classification in effect at the censuses for 1904 and 1899 embraced only 14 groups of industries}

PER CENT
o NET VALUE
GROYS VALUE NET VALUE 1S OF GROSS
VALUE

1904 18991 1904 - 18991 190418991

All groups, total ... $14, 802, 147, 087 |$11, 820, 784, 665 ||$9, 821, 205, 387 | $7, 649, 490, 317|| 66.3 64.7

Foodand kindred products.| 2, 845,234,900 | 2,277,702,010 || 2, 176,489,626 | 1, 753,171,220 || 76.5 77.0
Iron and steel and their

2,176,739,726 | 1, 793,490,908 || 1,239,490, 273 083, 821,918 || 56.9 54,9
2,147,441,418 | 1,037, 484,484 || 1,397,009,940 | 1,081,961,248 || 65.1 60. 1

1,223,730,336 | 1,030, 906, 579 805, 315, 333 547, 3560, 6520 || 65.8 53.1

1, 031, 965, 263 552, 891, 877 714, 489, 549 372, 592, 807 || 69.2 67.4
941,604,873 | 1,004, 092, 204 602, 990, 604 638,191,538 || 64.0 63.8
Metals and metal products,

other than iron and steel. 922, 262, 456 748, 795, 464 442,912, 699 371,154,446 || 48.0 49,68

Paper and printing.__._._. 857,112, 266 606, 317, 768 596, 872, 350 419, 798,101 || 69.6 69.2
Leather and its finished

produets. o ..o ... 708, 747, 470 583, 731, 046 401,011,414 329, 614,996 || 56.8 56.5
Vehicles for land transpor-

tation 643, 924, 442 508, 649, 129 324, 109, 901 250, 683, 696 | 50.3 49.3
Liquors and beverages....-| 501, 266, 605 425, 504, 167 431,735,208 349, 157,618 || 86,1 82.1
Clay, glass, and stone

products. . . ooooomoaoooo 301, 230, 422 203, 564, 235 334,971,057 245,447,118 || 85.6 83.6
Tobacco...... 331,117, 681 283, 076, 546 307, 100, 175 264, 0562, 573 || 92.7 93,3
Shipbuilding. cooeeoae 82,769 239 74, 578, 158 46, 707, 258 42,492, 518 || 56.4 57.0

! Values assigned to “hand trades” at the census for 1899 are deducted, but it was impossible to deduet
either the values for establishments with products valued at less than $5,000 or those for custom flour and
feed mills (gristmills) and custom sawmills, the combined output of which amounted to $413,858,000.

The percentages for 1904 for all groups in combination, when adjusted so
that they are comparable with those for 1929 should throw some light upon
whether manufacture is becoming less direct; that is, upon whether there is a
tendency for the processes required for the manufacture of a given product to
be distributed among a larger number of specialized establishments and for the
eycle of production to be thereby lengthened. The tendency can best be seen
by observing changes in the distribution of the gross value of products among
the several items which compose the total, as shown in Table 20.
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TasLe 20.—PER CExT DISTRIRUTION OF THE GROSS VALUE oF MANUFACTURED
Propucrs Among CompoNeNT ITEMS: 1929 anp 1904

ITEM 1929 1904 ITEM 1929 1904
Gross value of products.. 100.0 100.0 || Cost of semimanufactures,
total e L 341 133.8
Salaries... 6.0 3.9
Wages....... - 16.5 17.6 a. Domestic.... 315 (1)
Cost of raw mater. 18.0 1214 b. Imported.. 2.6 )
Cost of fuel an
energy 26 2.2
Other_ex
ProfitS. oo 22, 2L 4

! Freight charges, reported separately, were added to the costs of raw and of semimanufactured materials
to secure comparableness with data for 1929; cost of mill supplies was deducted from that of semimanu-
fag\‘.ll\x:rez for the same reason.

o data.

The cost of raw materials, as a percentage of gross value of products, was
considerably less in 1929 than in 1904; the cost of semimanufactures, on the other
hand, increased slightly, the combined share of the two types of materials being
54.9 per cent of the gross value of products in 1904 and 52.1 per cent in 1929.
The corresponding percentage amounted to 57.4 for the postwar year 1919, a
year of comparative extravagance in the utilization of materials; by 1927 it had
fallen to 53. These percentages, together with corresponding figures for the other
census years from 1899 to 1929, are given in the following table:

TasLE 21.—PEr Cent WricH Cost oF MATERIALS ForMs oF Gross VALUE or
Propucrs: 1899 To 1929

PER CENT OF GROSS PER CENT OF GROSS
VALUE FORMED VALUE FORMED
BY— BY—
CENSUS YEAR mgg::iglfs Cost of CENSUS YEAR m(;g:rtiglfs Cost of
| materials *imaterials
fuel, and and con- fuel, and and con-
purchased 3 purchased tai
tainers H ainers
electric nl electrie onl
energy | oMY energy v
54.7 52.1 60.0 57.4
56.0 53.0 59.5 56.7
57.3 [O)] 59.0 56. 2
57.3 ") 57.7 2 55.5
58.0 O] 57.6 55.8

1 No data.
2 Unadjusted. See Table 20, footnote 1.

The material cost constituted an increasing proportion of the value of products
from 1899 to 1919, after which year the figures took a downward direction.

At least three explanations of the trends are possible: (@) The first has to do
with the disparity in the prices of raw materials and of manufactured goods;
(b) another concerns the increasing economy in the utilization of industrial
materials; (¢) while a third has to do with the relative increase in the proportion
of semimanufactures consumed, that is, with the increasing indirectness of manu-
facture.
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The comparison of price changes may be made from the following indexes:

TaBLE 22.—INDEX NUMBERS ! 0OF WHOLESALE PRICES 0F RAW MATERIALS AND
oF ManuFacTureED Goobps: 1899 To 1929

Raw mate-| Manufac- Raw mate- | Manufac.
YEAR rials | tured goods| YEAR rials  [turedgosds
181.1 187.4 128.7 1237
185.3 189. 4 136, 4 1215
180.3 188. 1 197.7 187
184.9 194.9 127.0 123.8
196.8 200. 9 1239 187
180.8 197.0 116.7 1171
182.1 201.7 126.8 125.1
1712 191.5 110.6 119.2
160.9 201.3 115.8 1127
260. 2 206. 3 113. 5 100, 6
252. 4 255.0 115.2 110.4
243.1 245.5 114.9 109.6
224.5 200. 6 1086. 2 106, 5
164.6 160, 1 106. 4 108, ¢
134.1 126, 2 100. 0 100, 0
127.0 121.0

t Computed by National Bureau of Economic Research from data collected by the United States Bureau
of Labor Statistics, and published in Economic Tendencies in the United States, by F. C. Mills. Adjusted
for the purposes of _this table on an 1899 base.

As has been said, the cost of materials formed a gradually increasing proportion
of the gross value of products from 1899 to the period of the World War, a trend
consistent with price movements for the same period. During those years the
wholesale prices of raw materials rose almost 125 per cent, while those for manu-
factured goods increased about 110 per cent. Although two-fifths—scarcely
more than one-third in 1929—of the manufacturers’ expenditures for materials
generally go for the purchase of raw. materials as distinguished from semimanu-
factures, whose price levels are governed both by those of finished goods and of
crude materials—nevertheless, the disparity between the prices of raw materials
and of fabricated goods modified the ratio between the total cost of materials and
the value of the products made from them.

In the postwar period the proportion which the material cost formed of the value
of output decreased from 60 per cent in 1919 to 55 in 1929, a change of much
greater. magnitude than can be accounted for by price movements as measured by
the indexes. ' Raw materials and manufactured goods were at levels in 1919 more
than 150 per cent above their respective 1899 positions. The former rose mod-
erately and the latter strikingly in 1920. Then came the drastic drop in the two
sets of prices in 1921, and thereafter both sets fluctuated, but the net movement
of the raw-material index was upward, while that of the index for manufactured
goods was downward. By 1929 raw-material prices had fallen 28 per cent below
the 1919 levels but were still 13 per cent higher than in 1921, while those for
manufactured goods were 27 per cent lower than in 1919 and 7 per cent lower than
in 1921. Although there was considerable disparity between the movements of
the two series of prices during the 10-year period, price differences alone can not
account for the pronounced change in the ratio of cost of materials to value of
products.

It i significant that from 1904 to 1929, the only two census years for which
separate and comparable costs of semimanufactures are available, the proportion
which those costs formed of the gross value of output underwent only a slight
change. This relationship seems to indicate, as would be expected, a close cor-
relation between the price levels of what the manufacturer buys as partially manu-
factured materials and of what he sells as products. This could hardly be other-
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wise, since approximately one-third of the products (as measured in monetary
terms) sold by manufacturing establishments are purchased by other plants for
‘further processing or assembly.

The Census Bureau collects no data by which economy and efficiency in the
utilization of materials can be measured directly, but there is considerable evidence
elsewhere of noteworthy improvement in the selection, handling, and use of
materials during recent years.? Pronounced extravagance in the utilization of
materials in the factory preceding the postwar decade was not at all-uncommon.
Since rigid systems for controlling the requisitions of materials from factory store-
rooms were not generally in effect, the spaces beneath the workbenches of the
foremen and workers were likely to be repositories for much unused and spoiled
material. Losses from theft were in some cases considerable. Without the
technique of precise specification and of expert purchasing, unsatisfactory mate-
rials were often obtained. The reclamation of secrap materials did not then
receive the attention given it in recent years.

In the decade after the war marked improvement was made in the use of
materials. The prices of manufactured goods were declining, and the necessity
for cost reduction was felt by most of the manufacturers. Materials, among the
most docile and manageahble factors in production, lent themselves well to closer
control. Methods were introduced which were intended to prevent waste, such
as apecialized purchasing, rigid inspection and careful handling, release of mate-
rials to workers only upon formal requisitions, maintenance of quality scores for
workers and departments dependent in part upon amounts of materials spoiled,
and the development of the reclamation of scrap. The greater efficiency in the
utilization of materials and the growth of the practice of manufacturing by-
products in salable form tended to increase the amount of fabrication applied to
materials—in other words, to increase the value created in the manufacturing
plant more than in proportion to the added cost of materials.

It is impossible to measure accurately the effect of these changes on material
costs, although it seems likely that here might be found at least a part of the
explanation for the gradually decreasing proportion which material costs form of
value of output.

Finally, it is probable that manufacturing has become more indireet, thereby
increasing the cost of semimanufactured materials as a share of the value of
products. The fact that the proportion for semimanufactures increased.in 1929
over 1904, while that for raw materials decreased, gives credence to this explana-
tion. It would seem that the developments in recent years in manufacture have
increased the number of stages and therefore in all probability the number of
separate plants through which materials pass before they emerge in the form of
finished products. (It is doubtful that the many combinations of industrial
establishments have greatly affected the situation, for generally an individual
return is made to the Census for each plant, whether it be an independent
concern or & subsidiary of a multiplant organization.)

& A graphic description of material organizations and administrative procedures in various types of metal-
manufacturing plants is found in Material Control and Storekeeping in Machine Shops and Foundries, by
Willis Wissler, published by the Bureau of Business Research, The Ohio State University.
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